IS 4287 : 1992 IS0 1227 : 1979

( Reaffirmed 1997 )

"iFTT+T

rFTT5

JTk- ~WFit
(

;m

g;i+.bT )

Indian Standard
STARCH GLOSSARY

( Second Revision )

UDC

001'4 : 664.2

0 BIS 1992 BUREAU
MANAK

OF
BHAVAN,

INDIAN
9 BAHADUR NEW DELHI

STANDARDS
SHAH ZAFAR MARG 110002 Price Group 7

April 1992

IS 4207 : 1332 IS0 1227 : 1979

Indian Standard
STARCH GLOSSARY

( Second Revision )
NATIONAL FOREWORD This Indian Standard ( Second Revision ) which is identical with IS0 1227 : 1979 `Starch, including derivatives and by-products - Vocabulary', issued by the International Organization for Standardization ( ISC ) was adopted by the Bureau of Indian Standards on the recommendations of the Edible Starches and Starch Products Sectional Committee ( FAD 17 ) and approval of the Food and Agriculture Products Division Council. This standard was first published in 1967 and was subsequently revised standard has again been revised to align it with the international standard. in 1976. The

ln the adopted standard, certain terminology and conventions are not identical with those used in Indian Standard; attention is particularly drawn to the following: a) Wherever the words `International Standard' should be read as `Indian Standard'. appear, referring to this standard, they

b)' Comma ( , ) has been used as a decimal marker while in Indian practice is to use a point ( . ) as the decimal marker. NATIONAL EXPLANATORY NOTE

standards the current

In addition in the 2nd line of tilause 2.3 the word `cassava' shall be substituted for the word `maniac' and in the 2nd line of clause 4.4.4 the words `peel or rind' shall.be added after the word `husks'.

As in the Original Standard, this Page is Intentionally Left Blank
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INTRODUCTION This International Standard defines the terms most frequently used at present in industries concerned with starch, including derivatives and by-products. It comprises IS0 1227, published in 1973, together with the three addenda published since. However, the terms defined in the present document may be revised in the light of technological developments. When a term appearing in a definition is defined elsewhere in the vocabulary, it _isprinted in italics.

NOTE - In the industrial and commercial Ianguaga of certain countries (Fmnch-speaking countries for exarnplel :
I) thr mrm amidon

is in practice reserved for starch extracted

from cemd grains; b) starch extracted from plants other than cereals is generally known as non-cereal starch.

12

amylor

:

a) Polysaccharide constituent of starch, the macromolecules of which have a predominantly linear structure.

SCOPE This international Standard defines the terms most frequently used in industries concerned with starch, including derivatives and by-products. These terms have been grouped classification shown below : CLASSIFICATION 1 2 3 3.1 3.2 3.3 GENERAL TFRMS according to the

b) Industrial product consisting essentially of amylose which can be obtained by fractionation of a starch solution.

1.3 amylolysis : Depolymerization molecule. 1.4 amylopectin :

of the starch macro-

constituent of starch, a) Polysaccharide molecules of which have a branched structure.

the

macro-

b) Industrial product consisting essentially of amylopectin which can be obtained by fractionation of a starch solution.

SOURCE MATERIALS TECHNOLOGY Industries Processes and manufacturing terms Auxiliary materials

1b Dglucor : Aldose of the molecular formula C, H, *Oe, of which several anomers exist, for example a-D-glucose and &D-glucose.
18 starch paste : The viscous mass resulting from the swelling and the colloidal dispersion of starch in an aqueous medium (in the presence or absence of chemical reagents, at normal or elevated temperatures). 1.7 galrtinlzation : Process involving the transformation of a starch into a starch paste. 1.8 gelling : Solidification of an aqueous dispersion of gelatinized starch (frequently on cooling).

4 4.1 4.2 4.3 4.4

PRODUCTS Native starches Modified starches Hydrolysis products Other products

1.9 starch granuk : The form in which sfarrch occurs in the plant cell.

5

ANALYTICAL

TERMS

1.lO mrltoaa : Disaccharide of general formula C, zH,,O, ,, composed of two molecules of Dqlucose joined by 1.4 links,
whose systematic name is 4-Ou.DglucopvranosyI-D-g&o pyranose. carbohydrates 1.11 pantounr: Polymeric almost entirely of anhydrour pentose units. consisting

1 GENERAL

TERMS

1.1 starch : Carbohydrate occurring in granular form in tha organs of certain plants, .and corrcngonding to a polymer composed almost exclusively of anhydro a-Dglucose units.

3

IS42S7:1992 IS0 1227 : 1979

1.12 starch derivatives : Generic term for all products produced from native starch : modified starches, starch hydrolysis products.

32

Processasand manufacturing terms

32.1 free star& : Starch which is separable from cereal fibre by machanical means during processing, in the presenca of water. 1.13 retrogradation; set-back : Gradual and irreversible insolubilization of an aqueous dispersion obtained by gelarinizarion of starch or its derivatives, with the formation of a precipitate or gel according to concentration. 2 SOURCE MATERIALS 32.2 bound sterdt : Stat& which is not separable from cereal fibre by mechanical means during processing, in the presence of water. 32.3 degerming mill : Equipment intended grinding of steeped maize to liberate the ~enns. for coarse

2.1 maniac root : Dried sections of the tuberous roots of maniac (Manihor urilissima Pohl, syn. Manihor esculenra Crantz). 2.2 broken rice : Grains of rice (Oryza Linnaeus) broken longitudinally or transversally during the processing of rice. 2.3 maniac or cassava flour : Powder obtained by drygrinding tuberous roots of maniac (Manihor urilissima Pohl, syn. Manihor esculenra Crantz).
NOTE raspa. In the U.S.A., this product is known es maniac meal or

32.4 converter : Apparatus for the acid and/or enzyme liquefaction and saccharificarion of starch.

32.5 crystallizer : Tank equipped with devices for agitation and temperature control for the crystallization of syrup to obtain, for example, dextrose.

32.6 settfing tank : Vessel used for the concentration and/or purification by sedimentation of suspensions of starch.

,
2.4 farina potato : Potatoes belonging to varieties characterized by. a high content of starch and particular suitability for its manufacture. 2.5 maniac or cassava root : Commercial name of the tuberous root of maniac (Manihor urilissima Pohl, syn. Manihor esculenra Crantz). 3.2.7 steeping tank : Tank, generally cylindrical, the steeping of grains is carried out. in which

intended for the 32.6 germcydone : Hydrocyclone separation of germ from steeped and coarsely ground maize, in aqueous suspension. 3.2.9 drying cylinder; rollfar) drier : Horizontal rotating metallic cylinder, heated internally, intended for the gelatinization and/or drying of starch or other wet material on the outer surface of the cylinder. centrifuge 32.10 nozzle centrifuga : Horizontal inlet nozzles directed at the periphery of the bowl. with

3 3.1

TECHNOLOGY Industries starch industry :

3.1.1

a) The industry the object of which is to extract srarch from starch-bearing materials. starch mill b) A factory where starch is produced. dextrinte) industry : 32.12 degerming : Operation carried out in a starch mill which consists in detaching and separating gem, from the other constituents of the grains. 32.13 depolymerization : Reduction in the degree of polymerization of the starch or derivatives chains by physical, chemical or enzymic action. 312.11 continuous decanter : Horizontal centrifuge with cylindrical-conical bowl and screw discharge of solids, for the continuous separation of solids from a suspension in a liquid.

3.1.2

a) The industry the object of which is to manufacture dexrrines. dextrinle) b) plant :

A factory where dexrrines are produced. glucose industry :

3.1.3

a) Industry the object of which is to manufacture srarch h ydrolvsis products. b) Plant for the production of O-glucose.

*

3.2.14 aspiration : Operation carried out in a starch mill consisting of the removal of impurities from the dry raw material by a current of air.
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32.16 disintegrator : Peg mill in which the pegs can be cylindrical, conical or edged. 32.15 dextrinization dex trines.

32.30 fractionation : Separation of strrd, into its individual components, i.e. amylose and amylopectine.

: Process of converting S&E/I into

32.31

32.17 red water : Liquid extracted from the tubers of the potato plant during the first stage of treatment in starch manufaczutt?. 32.18 steeqa water : Unconcentrated been used for steeping maize. 32.18 plant. liquid which has

hydrocydok : Stationary cylindricalconical apparatus for the continuous separation and/or concentration by centrifugal force of the solids from a suspension intioduced tangentially under pressure.

32.33 hydrolysis : More or less pronounced depdymeriration of the starch molecule by the action of water, in the presence of a catalyst (acid or enzyme) bringing about a splitting of the glucosidic .bonds present in the mole&e (for example, acid or enzymatic hydrolysis).

fruit water : Juice from the tubers of the potato 32.33 refinery liquor : Trade term used in the glucose industry to describe unconcentrated crude or refined liquors arising from the saccharification ~OCSS.

3220 screen centrifuge : Perforated bowl often equipped on the inside with a filter cloth.

centrifuge

32.21 jet extractor : Continuous centrifugal screening equipment provided with a conical basket on a horizontal axis and a system of rotating washing nozzles, in which the reject material is moved by centrifugal force along the screen surface. 32.22 oil expression : Removal of oil from the porn of the grain by mechanical means.

32.34 starch milk : Aqueous s&pension starch granules.

of unswollen

NOTE - This term in English nfen onlv to unmodified ttr& lrutive starch). suspendedin w8ter. If the sutpendadU8rch is not nativestati. its natureshould be specified.

3223 solvent extraction : Removal of oil from the @m, of the grain by means of solvents. 32.24 .wet milling : Wet process of separation of star& from starch-bearing materials.

32.36 mill starch : Aqueous suspension of S&&J and protein, practically fyee from fibre, formed as an intermediate product in the manufacture of stwch by wetmilling.
NOTE - This term is usually usad in the mrin md rier starch industries.

32.39
g/uan

germ washing: Removal of residual stsrd, and from the separated germs by washing withlwater.

32.26 free starch (in pulp) : Starch present in potato pulp (and, by extension, in the residual pulp of roots of other plants) capable of being extracted by extra washing.

32.37 liquefaction : Pronounced fluidification leading to a dissolved or soluble form.

of starch

3.228 bound starch (in pulp) : Starch present in potato pu/p (and, by extension, in the residual pulp of roots of other plants) not capable of being extracted by extra washing. 32.27 precoat filter : Rotary a filter aid. vacuum fibr covered with

32.38 massecuite : Thick mixture of crystals of sugars (sucroti, dextrose, etc.) and their mother liquors, resulting from the crystallization of a sugar syrup. 3.2.39 fine milling : Second milling process of the raw material in a starch mill using the wet-milling process, with the purpose of disrupting the cellular mure and liberating the stafch granuks. 3.2.40 modification : Change of the properties of native statzh by chemical, physical or enzymatic methods.

32.28 rotary vacuum filter : Perforated rotating horizontal drum covered with a filtering surface, generally of cloth, partially immersed in the suspension to be filtered and provided with a system for evacuation. 3229 fluidification : Treatment consisting in modifying starch in such a wry that the stash pasfw is less viscous than a paste of natiw stash at the same c?tration.

32.41 settling tables : Slightly inclined trough used foi the deposition of starch with the elimination of protein and/or other lighter impurities. 3.2.42 oil expeller : Press for the extraction of @V?I oil from cereal germs. 5
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32.43 roversion products : 5accharides formed in the
coursa of hy&o/yris D-glucose units. of s&s& by repolymerization of

32.58 vibrating screen : Screening flat sieving surface which oscillates.

equipment

with

a

32.44 jet refiner : Jet extractor in which the suspension
is projected into the conical basket by means of a system of rotating nozzles. 32.45 channel separator : Horizontal centrifuge furnished with a continuous supply of water during its operation. 32.46 potato msp : Apparatus consisting of a horizontal, revolving drum with longifudinal toothed blades used to grate tubers (potato) or roots more or less finely to liberate the noncen%l starch granules.

32.59 gelatinikation tempemture (range) : Temperature ranga at which aqueous suspensions of srarrch gmnulas pass into the pas@ form, under specified conditions.

,
32.60 torrefaction : Dry. heating of starch, usually in the presence of acids, for the production of dexrrins.

32.61 steeping : Operation which consists in holding grain intended for the starch mill in an'aqueous liquid at a given temperature and acidity in order to soften it and remove soluble substances from it. 3.3 Auxiliary materials

32.47 msped potato : Intermediate product in the potato srarch mill obtained by the grating of tubers.

32.46 starch.

cross-linking : Process of producing cross-linked

Enzyme, 33.1 alpha-amylase : systematic name 1,4a-glucan glucanorhvdrolase, thg action of which on starch leads to partial depolymerizarion by random hydrolysis of its 1,4a-glucosidic chains.
NOTE - This enzyme has the reference numbar in the enzyme Nomenclature of the International chemistry (1972). (E.C.1 Union 3.2.1.1 of Bio-

32.49 sacchirifiition : Hydrolysis of srarch, results ultimately in the formation of D-glucose.

which

32.59 flash dryer : Dryer with very rapid action in which the wet material is conveyed by the flow of hot drying air.

32.51 rotary dryer : Revolving tube in which the product to be dried circulates in contact with hot air or hot gas.

3.32 l lphaglucosidase: maltase : Enzyme, systematic name a-D-glucoside glucohydrolase, which hydrolyses a~Dglucosides leading to D-glucose and an alcohol. Maltose is hydrolyzed into two molecules of Dg/ucose by scission of the 1,4a-glucosidic linkage.
NOTE - This enzyme has the reference number (E.C.1 X2.1.20 in the Enzyme Nomenclature of the International Union of Biochemistry (1972).

32.52 vertical dryer : Dryer with slowly rotating discs arranged at different levels, with countercurrent flow of the air.

3.2.53 separator : Solid bowl centrifuge intended for the separation and/or continuous concentration of solids from a suspension. from st8fch 32.54 separation : Separation of g/unn in suspension in water by utilising the difference in density.

,333 beta-8mylase : Enzyme, systematic name 1,4a-D-glucan which acts on the maltohydrolase 1,4a-D-glucosidic linkages of starch in such manner that maltose units are successively released from the nonreducing ends of the chains.
NOTE - This enzyme has the reference number the Enzyme Nomenclature of the International chemistry (1972). (E.C.) 3.3.1.2 in Union of Bio-

l myloglucosidase;
32.55 concentmted nfiiy liquor : Trade term used in the glucose indusrry to indicate crude or refined liquors resulting from succharifcarion and having undergone one stage of concentration. 32.56 brush strainer : Cylindrical wire sieve.with internal, revolving brushes which keep the screen area clean.

exo-1 ,4 a-glucosidase; glucoamylasa; y-amylase : Enzyme, systematic name 1,4a-D-glucan glucohydrolase, generally of mould origin, which converts starch completely to D-glucose by the successive removal of D-glucose units from the non-reducing ends of 1,4-linked starch chains, and by hydrolyzing the 1,6a branching linkages.

33.4

gluamylase;

NOTE - This enzyme has the reference number the Enzyme Nomenclature of the International chemistry (19721.

(E.C.1 3.2.1.3 in Union of Bio-

32.57 screen bend; sieve bend : Static, curved, (bar) screen, used for the removal of particles, for example, !ibre f and germ, from (a) suspension in a liquid. 6

33.5 bacterial enzyme : Generic term indicating enzymes or enzyme complexes produced by bacteria.

IS 4287 : 1992
IS0 1227

: 1979

33.6 fungrl l nzymo : Generic term indicating enzymes or enzyme complexes produced by fungi.

4.1.7 lump starch : Native starch produced in irregular fragments, the dimensions of which are about 1 cm.
NOTE - Lump star& is obtained by the slow drying of moist stuch cakes, without the use of paper.

3.3.7 d&ruse; malt enzyme : Enzyme complex derived from germinating cereals and containing amylases.

3.33 trensglucosidase : Enzyme, the action of which on st8fch hydrolysetes results in the formation of rev8rsion products.

4.1.9 native eta& : Stash as obtained by a wet milling process which causes the least possible modification or alteration of the product.

4.1.9 pearl starch : Native starch in the form of agglomerates of granules. 4 4.1 PRODUCTS Native starches
NOTE - Modified starches may also ba prepared in the form of pearl starches in which case the temt modifrhd or the term spacifying tfte type of modification should &ways qualify the term

part.
4.1.10 powdered starch (. . .I* : Sifted native st8rch that passes completely through a sieve of specified size.
NOTE - Modified starches may also be prepared in the powdar form, in which casa, the term modifrbd or the term specifying the type of modification should Jw~s qualify the term powtfamd.

4.1.1 Crystal starch : Native starch produced in long irregular fragments, which' may attain Several centimetres in length.
NOTE - Crystal starch is generally obtained by the slow drying of moist starch cakes wrapped in paper.

il.12 laundry s&h : N8tiVe starch or mbdifkd'starch with or without the addition of appropriate products intended for stiffening of laundry.

l The maxknaf size of the grains of the powder should be given in pamnth~. Thk will form the subject of further discussions.

4.13

cereal starch : 4.1.11 rice starch : from various species of the genus Oryre

a) Sterch contained in the grains of various species of plant belonging to the cereal family. b) Industrial product corresponding to a) extracted by

a) Stati Linnaeus.

wet milling from cereal grains.
4.1.4'. heat starch : a) Stwch Linnaeus. from various species of the genus Triticum

b) Industrial product corresponding to a) obtained by wet milling of certain species of the. genus Otyz8 Linnaeus:

4.1.12

ye starch :

a) Starch from the species &C9/8 cere8/e Linnkus.
b) Industrial product corresponding to a) obtained by wet milling of certain species of the genus Triticum Linnaeus. 4.1.5 waxy starch; glutinous starch : Starch particularly rich in amylopectin obtained from certain cereal cultivars.
NOTE - According to the source, the terms waxy maize starch, waxy rice starch, etc. may be used.

b) Industrial product corresponding to a) obtained by wet-milling of certain varieties of the species S8c8le ccnale Linnaeus. 4.1.13 sorghum starch; milo starch : from various species of the genus Sorghum

a) Starch Persoon.' b)

Industrial

product

corresponding to a) obtained by

4.1.6 a)

maize starch :

wt milling of certain species of the genusSorghum Persoon.

Starch from the species Zea mays Linnaeus. 4.1.14 a) b) nolwereal starch :

b) Industrial product corresponding to a) obtained by wet milling of certain varieties of the species Z88 mays Linnaeus.
NOTE - In the U.S.A. and in some other countries, the term corn starch is used as a synonym.

Star& contained in plants'other than cereals. Industrial product, corresponding to a), extracted by

IWW mi//ing usually from tubers, rhizomeror pith.

i

I

7
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4.1.15

arrow-root starch :

a) Starch from the genus Mamnta Linnaeur.
b) Industrial product corresponding to a) obtained bv wet milling from tuberous roots of various spc-.ies of the genus Mi9r8nt.e Linnaeus and in particular of M&ante erundineces Linnaeus.
NOTES 1 According to its geographical origin several designations of arrow-root exist : West Indies arrow-root, Barbados, Jamaica or Bermuda arrow-root. Saint Vincent, arrow-root. 2 The use of the term arrow-ioot to desiinate other starches should be Hoided. These products should be called #tarch ICcarnpenied by the nme of the plant from yhich it is obtained.

42.2 atarch adipate : Stard, ester in which some or all of the available hydroxyl groups of the starch have been esterified bv adipate groups with or without crO.a-rinking.

42.3 dlyl starch : Starch ether in which some or all of the available hydroxyl groups of the starch have been etherified bv ally1 groups. 42.4 anionic starch : Modified sarch containing groups capable of conferring on the macro-molecule a negative charge in aqueous solution under appropriate pH conditions.

4.1.16

maniac or cassava starch; tapioca starch : utilissima Pohl (syn.

42.5 cationic starch : Modified stench containing groups capable of conferring on the macromolecule a positive charge in aqueous solution under suitable conditions of PH.

a) Starch from the species M&hot Manihot esculenta Crantz). b)

lndustria! product corresponding to a1 obtained bv wet milling from tuberous roots of the species Manihot utilissime Pohl (syn. Rfanihotesculenta Cranu).
NOTE - The use of the term tapioca flour to designate this product is deprecated in English.

42.8 chlorinated starch.

starch : Deprecated term; see oxidized

42.7 dialdehhyde starch : A product obtained by oxidation of stamh under specific conditions, generally with the aid of periodic acid or periodates, which contains a substantial proportion of adjacent aldehyde groups on carbon atoms 2and3. 42.8 thin-boiling starch (for starch paste) : Modified starch insoluble in cold water, the paste of which when warm is more fluid than the paste of native starch in equal concentration. 42.9 pngalatinbed starch : Modified stash obtained bv drying a sta& p8sf~. with or without the addition of chemical reagents, and having the property of marked Iwclling on contact with cold water or giving a colloidal dispersion. 42.10 Lintner starch : Thin boiling stash (for starch mte) used in the laboratory as a calorimetric indicator obtained by moderate traatement of stash with dilute hydrochloric acid which retains the ability to give a blue colour in the presence of iodine.

4.1.17

rwnt

potato stuch :

a) Starch from the speci,esIpomoea bat&as Poiret. b) Industrial product corresponding to a) obtained bv

wet milling from tuberous roots of the species Ipomoea
bsfafiw Poiret. 4.1.18 a) potato starch; farina : Linnaeus.

Starch from the species Solanum tuberowm

b) Industrial product corresponding to a) obtained bv wet milling from tubers of the species Wanurn tuberowm Linnaeus. 4.1.19 saga starch :

a) shrch from the genera lcIbtroxy/on Rottboel and Cycas Linnaeus. Industrial product corresponding to a) obtained N milling from pith, mainly of the cpacies Aktroxylon ragu Rottboel and A&troxy/on rumphii Martins ad in minor quantity of the genus was Linnaeus. b)

mt

42.11 Oxidized stwch : ModiftW S&W& obtained by the oxidation of a native mrch.

42.12 I&& 42 Modifiistuches

starch : Modifisd crow-linked starch; e in which cross-links between macromolqarles have bmn fofmed by means of bitunctioMl or pdyfwtctional

clumicrl
42.13

reagents.
eohsble stwd~ : DqWecated term; see thin&oiling

42.1 starch acetate : Starch ester in which some or all of the available hydroxyl groups of the stsad, have been estcrified by acetyl groups.

ScudI (forttrrcl,praf01.
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4.2.14 modifii

starch : Native srumh treated in such a way as to modify one or more of its original physical or chemical properties.

4227 momntarch c~ss-finking.

phospkte

: Srarch phoqhate

without

42.15 carboxymethyl starch : Starch ether in which some or all of the, available hydroxyl groups of the sta&t have been etherified by carboxymethyl groups. 4.2.16 dextrin(e) : Modified starch prepared from starch by heat treatment in the dry state, with or without the addition of small quantities of chemical reagents.
NOTE - The use of the term dextrin(e) alone to designate the products resulting from the hydrolytic or enzymatic depolwerization of starch is deprecated.

4228 starch su&wte : Srwch esrer in which some or all of the available hydroxyl groups of the SW& have been esterifii by succinate groups with or without cross-/inking.

4226 starch sulphata : S&&r ester in which some or all of the available hydroxyl groups of the stbrdt have been esterified by sulphate groups. 42.30 starch xanthate : Studr esnsr in which some or all of the available hydroxyl groups of the starch have been esterified by xanthate groups, generally by the action of carbon disulphide in an alkaline medium.

42.17 white dextrin(e) : Dextrin(e) closely resembling the corresponding nariw starch in whiteness.

42.18 yellowdextrin(e1; canary dextrin(e1 : A type of dexrrin(e) produced by dry roasting in the presence of a small quantity of acid. 42.19 starch ester : ModifM starch in which some or all of the available hydroxyl groups of the starch have been esterif ied. 42.20 starch ether : Modified starch in which some or all of the available hydroxyl groups of the starch have been etherif ied. 42.21 starch gel : Aqueous dispersion starch with visco-elastic properties. of gelatinized

42.31 sag0 : Partially gelatinized product obtained by mechanical treatment under the influence of heat from sego starch in the presence of water and occurring as granules, pearls or flakes.
NOTE - In certain countries (Germmy, Netherlmdsl, this product is also made from other staM In such cases, in the Nethrrlmds, rho word ug~ is aazompaniad by the nmr of the plmt from which the stard~ has bean obtained.

4.2.32 thick-boding starch : A nariw sraarch or modified starch with retained or increased viscosity according to treatment. 4223 British gum : A type of dexrrinele), usually yellow or brown in colour resulting from the dry-roasting of starch, either alone or in the presence of added traces of alkali.

4.3 42.22 di-starch glycerol : Cross-/inked starch in which certain starch hydroxyl groups have been etherified by glycerol chains, generally by means of epichlorhydrin.
NOTE - This product differs from the product known as g/yc&oM d'gmtion or g/yc& d'amidon in the French pharmacopoeia.

Hydrolysis products

42.1 cyclodextrin : Grouping in toroidal form of at least 6 anhydroglucose linkages a-1.4 and resulting from the action on starch of enzymes produced by certain bacteria (such as B. macefans).

4223 starch Iaurate : Starch ester in which some or all of the available hydroxyl groups of the starch have been esterif ied by laurate groups. 42.24 sterch nitrate : Starch ester in which some or all of the available hydroxyl groups of the sfarch have been esterif ied by nitrate groups. 4225 6terch phosphate : Generic term indicating starch ester in which some or all of the available hydroxyl groups of the starch have been esterified by phosphate groups with or without cross-linking. 4226 di-starch phosphate : Starch phosphate with crosslinking. L

obtained by the complete 4.32 dextrose : D#~cose hydrolysis of a starch followed bv purification and caystallization.
NOTES 1 Dextrose can be obtained either mhydrous form. or monohydrate

2 The mhydrous form is called l n@drour dextroor. The hydrated form is cafled drxtror monohydma

43.3 gmtiobiir : 1,6-&glucosido-glucose which is formed as a nwsion product during the acid hydrolysis of sraeh.

9
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4.3.4 glucose : A term not to be used without \ cation (for example Dgk~ose).

qualifi-

4.4

other products

43.5 solid glucose : Mixture of D-glucose, maltose and other polymers of D-glucose of low mokcular weight, obtained by nearly complete hydrolysis of starch, followed by solidification by crystallization.
NOTE wger. In the U.S.A., tiis product is known as 70 or,SOcAb

4-4.1 moulding stati : Starch, with or without small amounts of additives (garterally oil or fat) used in the confectionery industry as a casting mould for deposited goods (for example, fondants, gums, etc.).

43.6 starch hydrolysate ; Product obtained by acid, enzyme or combined hydrolysis of starch consisting of lower molecular mass polysaccharids, oligosaccharids and/or monosaccharids.
NOTE - In the French language,the terms polyholosides, sides or oligoholosfdes and oses are also used. o&o-

4.4.2 caramel colwr : Product obtained exclusively by heating edible sugars or amorphous, water-soluble, browncoloured prod@% obtained by the controlled action of heat on edible sugars in the presence of one or more chemical compounds.

4.43 starchderived liquid adhesive : Liquid or paste used as adhesive, made from native starch, modified starch, or flours.

obtained by 4.3.7 isomaltose : 1,6+glucosido-glucose enzymatic hydrolysis of starch. It is also formed as a reversion product during the acid hydrolysis of starch.

4.4.4 fibre : Term applied in the starch industry to the mainly cellulosic material obtbined from husks when treated to remove as much as possible of the adherent starch.

43.8 maltodextrin(e) : Product contaming a significant proportion of maltose prepared by enzymatic hydrolysis of starch.
NOTE - In the United fically by enzyme. Kingdom, the hydrolysis need not be speci-

4.4.5 corn steep liquor : Commercial term designating the viscous liquid obtained by low temperature concentration of the liquid which has been used for steeping maize. NOTE - Corn stw~ liquor CM be further cononnrsd to the dried stat.. In certain Englishspeaking countriesit is ttren known or dried corn rtnp liquor. 4.4.6 germ : Commercial and industrial term used by the starch industry to designate the embryo of the caryopses.

43.9 maltooligosaccharide : Maltosaccharide containing up to about 10 anhydroglucose units.
NOTE In the maltosligoholosides French language, the terms m8ltoolrEposkIes or

are alsoused.

43.10 maltotetmose : Maltosaccharide containing 4 anhydroglucose units. 43.11 maltotriosa : anhydroglucose units. Maltosaccharide containing 3

4.4.7 gluten : Usual name for the water-insoluble protein complex extractable from cereal grains.
NOTE - In France, me tirrn #HWI without indicrtes wheat gluten. Glutens from other respectively mize gluten, rice gluten, etc.

omer
cereofs

qualification are named

4.3.12 starch hydrolysis products : Generic name for products such as glucose syrup and dextrose.

4.4.8

wheat glutan :

43.13 gfucose syrup : Purified concentrated aqueous solution of nutritive saccharides obtained from starch.
NOTES 1 The term @/uco= cristal is often in industrial and commercial language. 2 In the U.S.A., this product used improperly in Frarfce

a) The usual name for the water-insoluble protein complex from wheat. b) Industrial product corresponding to al obtained by wet milling of whmt starch.

is known as CDII) syrup.

4.4.9 vital whoat ehmn: Industrial product consisting of wheat gluten and having, in the hydrated or rehydrated state, cohesive and elastic properties.

43.14 dried glucose syrup : Glucose synrp from which the water has been partially removed.
NOTE In the U.S.A., this product is known as #rn syrup wlidz.

4.4.10 deriteliaed wheat glutan : Industrial product consisting of wheat ~uten which has irreversibly lost its cohesive and elastic propertias.
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4.4.11

maizr gluton :

6

ANALYTICAL

TERMS

a) The usual name for the water insoluble protain complex from maize. b) Industrial product corresponding to a) obtained by

6.1 iodine l ffinhy : Measure of the ability of strrches to absorb iodine by complex formation. 5.2 whiteness (meawnment of) : Determination of the light reflectance of a starch surface compared with that of a standard white surface under defined conditions.

wet milling of maize stab.
4.4.12 rice gluten :

a) The usual name for the water insoluble protein complex from rice. b) Industrial product corresponding wet milling of rice starch. 4.4.13 milo (sorghum) gluten : to a) obtained by

5.3 water-binding capacity (measurement of) : Determination of the amount of water which an insoluble starch (native or modified) is able to hold in relation to its own mass. 5.4 crude fibre (mainly insoluble cellulosic material) : Residue of cellulosic origin obtained after treatment of the raw materials of the starch industry, starches and their derivatives and by-products, under defined analytical conditions. 5.5 colour (measurement of)`: Determination colour intensity of a starch hydrolysis product : a) by comparison with reference standards; of the

a) The usual name for the water insoluble protein complex from sorghum. b) Industrial product corresponding wet milling of sorghum starch. to a1 obtained by

,

4.4.14 germ oil : Oil obtained from the gem, of certain cereals. 4.4.15 hydrol : The mother liquor remaining after the removal of the crystals from a dextrose massecuite.
NOTE the first France). A distinction is sometimes made between the hydrols and secona crops of crystals (known also as hydfols of in

b) by measurement of the absorbance using a spectrophotometer, under defined conditions. 5.6 dextrose equivalent (DE) : Reducing power of a starch hydrolysate expressed as D-glucose on the dry basis.

4.4.16 starchbased powdered adhesive : A product in the dried form, based on native or modifkd stamh and used for adhesive purposes.

6.7 maltose equivalent (ME) : Reducing power of a starch hydrolysate expressed as maltose on the dry basis.

4.4.17 potato pulp : By-product from the extraction of potato starch, consisting mainly of fragments of cell walls and residual starch. 4.4.18 maize germ cake : Residue left after the removal of the oil from maize germ. 4.4.19 a) zein :

5.8 fine fibre : Fine material mainly cellulosic in character pertaining to the original raw material and present in the starch. 5.9 titratable acidity : The amount of alkali (expressed in millilitres of 0.1 N sodium hydroxide) necessary to neutralize 10 g of starch (native or modified) or starch hydrolysisproduct under defined conditions.

The prolamine of maize. from

extracted industrially b) Technical prolamine, ma& grains, soluble in'aqueous alcohol.

4.420 maize gluten feed : The commercial product, obtained by the wet milring processing of maize, containing fibre, gluten, sramh, and a small amount of oil.

5.10 alkali number : The amount of alkali (expressed in millilitres of 0.1 N sodium'hydroxide) consumed by a given mass of starch (native or modified) when it is treated under defined conditions. 5.11 specks : Spots or marks visible under specified conditions of examination of starch.

4.4.21 msize gluten meal : The commercial product obtained by the wet milling processing of maize, with the same components as maize gluten feed. but richer in gluten.

5.12 reducing power (of a carbohydrate) : Property possessed by certain carbohydrates of losing electrons because of the presence in the molecules of a carbonyl function. This property can be detected, for instance, by the reduction of metallic salts in alkaline medium. If

IS 4287 : 1992 IS0 1227 : 1979

measurements are carried out under determinedconditions, the results can be expressed in dexaooe equiwhr value. 5.13 ~1 strength besurement of) : Determination of the resistance to deformation of a starch gel, under defined conditions.

5.14 cold water solubility (measurement of) : Determination of the proportion of a starch (nathe or modifiad) passing into solution in cold water under defined conditions.

5.15 colour stability bneasunment of) : Determination of the change in colour of a starch hydrolysis prvduct when maintained ynder defined conditions..

-
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A
. . . .. . . .. . . . . . . . . .. clmylose . . . . . . . . amylosis . . . . . . . . emylopectin . . . . . . anionic starch . . . . . aspiration . . . . . . . arrow-root starch . .
rlkali number . sllyl starch . . . elphs-amylase . alphe Dglucose slpheglucosidrse amyloglucosidase

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . .
.

. . . . . . .
. .

. . . . . . .
. .

5.10 `4.2.3 :3.3.1 . .1.5 .3.3.2 .3.3.4 _^

di-starch glycerol . . . . . . . . . . . di-starch phosphate. .. . . .. . .. dried corn steep liquor . . . . . . . . dried glucose syrup . . . . . . . . , . drying cylinder . . . . . . . . . . . .

.42.22 .4.2.28 . A.4.5 .4.3.14 . .32.9

liquefaction lump starch

.............. ...............

.3.2.37 -4.1.7

M
maize germ cake. ........... maizegluten. ............. maize gluten feed ........... maize gluten meal. .......... maize starch ............... maltase. ................. malt-anrvme. .............. maltodextrinfe). ............ maltooligosaccharide. ......... maltose equivalent ME) ......... maltose. .................. maltotetraose ............. maltotriose. .............. maniac meal. ............... maniac or cassava flour. ......... maniac or cassava root .......... maniac root ................ maniac or cassava starch ....... massecuite ............... mill starch ............... milo (sorghum) gluten ........ milo starch. .............. modification. ............. modified starch ............ mono-starch phosphate. ....... mouldtng starch ............. .4.4.18 .4.4.11

.

E
exo-1,4 crglucosidase

.l.L

.4.4.20
.4.4.21 .4.1.8 .3.3.2 .3.3.7 .4.3.8 .4.3.9

.

. . . . . . . .

. .1.3 . .1.4 . .4.2.4 .3.2.14 .4.1.15

.. .. . . .

.

.3.3.4

F
farina. . . . . . .. . farina potato. . . . . fibre . . . . . . . . . fine fibre. ........ fine milling. ....... flash dryer. ....... fluidification. ...... fractionation. ...... free starch ........ free starch (in pulp). fruit water ........ fungal enzyme. .....

B
bacterial enzyme ...... bate-amylase. ........ beta Dglucose. ....... bound starch. ........ bound starch fin pulp) British gum ......... broken rice. ......... brush strainer ........

.. .. . .

* . . . 4.1.18 . . . . .2.4 . . . . .4.4.4
. . . . . . . . . . . . . . . . 5.8 . 3.2.39 . 3.2.50 . 3.2.29 . 3.2.30 . .3.2.1 . 3.2.25 3.2.19 . .3.3.8

.5.7 1.10
.4.3.10

...

. . . . . . . . . . . . . . .

. . . . . . . .

.3.3.5 .3.3.3 . 1.5 . .3.2.2 . 3.2.28 . 4.2.33 . .Q.2 3.2.58

.4.3.11
.2.3 .2.3

.2.5
.2.1

..

.. .. . . . .

.4.1.18
.3.2.38

.3.2.35 .4.4.13
.4.1.13

C
canary dextrin(e) ........... caramel colour. ............. carboxymethyl starch ........ cassava for maniac) starch ...... cationic starch. ............. cereal starch ............... channel seperator ........... chlorinated starch. ........... cold water solubility .......... colour ................... colour tability .............. concen 1rated refinery liquor. .... continuous decanter ......... converter. ................ corn starch. ............... corn steep liquor ............ cornsyrup. .............. corn syrup solids ........... cross-bonded starch. ......... cross-linked starch .......... cross-linking. ............. crude fibre ................. crystallizer. ............... crystal starch .............. cyclodextrin ............... .4.2.18 .4.4.2

G
yamylase .............. gelatinization ............ gelatinization temperature gelling ................ gel strength ............. gentiobiose. ............. germ ................. germ cyclone ............ germ oil ............... germ washing ............ glucamylase ............. glucoamylase ............ glucose ................ glucose crystal. ........... glucose industry. .......... glucose plant. ............ glucose syrup ............ glutinous starch ........... gluten. ................ . ,.3.3.4 .1.7 : 3.2.59 . 1.8 : : 5.13 . .4.33 . .4.4.8 . .3.2.8 .4.4.14

.3.2.40 .4.2.14
.4.2.27 .4.4.1

.4.2.15
.4.1.18 .4.2.5 .4.1.3

(range)

N
native starch ............. non-cereal starch .......... nozzle centrifuge .......... . .4.1.8 .4.1.14

.3.2.45
.4.2.8

.5.14
.5.5 5.15

.3.2.10

.3.2.38
. .3.3.4 . .3.3.4 . .4.3.4 .4.3.13 .3.1.1 . .3.1.1 .4.3.13 . .4.1.5 . .4.4.7 oil expeller. . oil expression oxidized starch

.3.2.55 .3.2.11
.3.2.4 .4.1.8 .4.4.5 .4.3.13 .4.3.14

0
. . . ......... ......... .........
3.2.42 3.2.22 4.2.11

.4.2.12 .4.2.12 .3.2.48
.5.4 .3.2.5 .4.1 .l .4.3.1

P
pearl starch pentosans . . potato pulp potato rasp. . .. potato starch . . powdered starch. . precoat filter. . pre-gelatinized starch

H
hydrocyclone hydrol . hydrolysis .

.. . .

. . . . ..

3.2.3.1 .4.4.15

.3.3.32

D
,.3.2.12 degerming ............... .3.2.3 degerming mill. ............. .3.2.13 depolymeriretion ........... ..... 1.12 derivatives (starch derivatives). .4.4.10 devitelized wheat gluten ....... .4.2.18 dextrintel ....... ; ....... .3.1 .l dextrinfel industry ........... .3.1 .l dextrin(e1 plant .............. .3.2.18 dextriniration ............. .4.3.2 daxtrose ................. .5.8 dextrose equivalent (DE). ........ .4.3.2 dextrose monohydrate ......... .1.5 Dglucose. ................. .4.2.7 dioldehyde sterch ............ .3.3.7 diastase .................. .3.2.15 disintegrator. .............

. . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . .

. . . . . . .

.4.1.9 1.11 1i.4.17

.

.3.2.48
.4.1.18 .4.1.10

.3.2.27
. . . 2.9

I
iodine affinity isomaltose . .

R
........ .......
5.1 4.3.7 raspa .................... rasped potato ............. reducing power (of a carbohydrate) red water. ................ refinery liquor. ............ retrogradation ............... reversion products .......... rotary dryer .............. rotary vacuum filter ......... ricestarch ............... rice gluten ............... rotary dryer .............. rotary vacuum filter .......... ryestarch ............... .2.3 .3.2.47

. .

J
jet extractor. jet refiner

. .5.12 .3.2.17 .3.2.33
1.13

. ..

...... ......

32.21 32.44

.3.2.43
.3.2.51 .3.2.29 .4.1.11 .4.4.12

L
Irundrq Lintner sterch . starch

. .

.3.2.51
.3.2.28 .4.1.12

......

......

.4.1.2 42.10
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S
sacchrifiwtkn ............ w. .................. sagosterch ............... screenbend .............. screen wntrifugs ........... seperation ............... teperetor. ............... set-back .................. settfing tab&s ............. settling turk ............... sieve bend ............... solid gluccne. .............. sok~blesWch ............. solwnt extraction. .......... tof#tum (or nitot gluten. ...... son#Wn sterch ............ specks .................. starch.....................1 .X2.49 .42.31 .4.1.19 .32.57 .32.20 .32.54

.3.2.53 .1.13
.3.2.41 .32.6 .32.57 .4.3.5 .42.13

.3.2.23 .4.4.13
.4.1.13 .6.11 .l .4.2.1.4.2.2

rtuch granule . . . . . . . . starch hydrolysete ........... starch hydrolysis products. starch indusby ............. starch Iwrate ............. starch milk. .............. strrch mill ................ sterch nitrate ............. starch paste ................ starch phorphate ........... rtuch swxinate. ........... starch sulphate ............ starch xanthate ............ steeping ................ steeping tank .............. steepwater ............... sweatpotetostarch. .........

. . . . . . . .l.Q
A.3.6

V
vertiwf drver ............. vibrating screen ............ vial wheat gluten. ...........

.....

.4.3.12
.3.1.1 .43.23 .3.2.34 Al.1 .4.2.24 .1.6 .4.2.25 .4.2.26 .4.2.20 .4.2.30 .3.2.61 .3.2.7 .3.2.16 .4.1.17

.3.2.52
.3.2.56 -4.4.9

W
water-binding capacity. ......... wexysterch ...... .`. ....... wet milling. .............. wheat gluten. .............. wheat starch. .............. whitedextrine. ............ whiteness. ................. .5.3 .4.1.6 .3.2.24 .4.4.8 .4.1.4 -4.2.17 .6.2

starchewtrte .............. starch ad@ate .............. starch-bawd Powdered edhesiw... starch derivatives ............ starchderived liquid adhesive .....
starchester ............... starch ether .............. sterchgsf ................

T
tepiow flour. ............. t@oca starch ............. thick-boiling starch .......... thin-boiling starch (for starch paste). .................. titratable acidity ............. torrefaction .............. transglucosidese. ............ .4.1.16 .4.1.16 yellow dextrinfe)

Y
.4.2.32
.4.2.6 .5.9 .3.2.60 .3.3.6

'

.4.4.16 .1.12
A.4.1 .42.19 .4.2.20 .42.21

. . . . . . . . . . . .4.2.18

z
zein.

. . . . . . . . . . . . . . . . . . .4.4.19
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